It is a real pleasure to answer to the above-mentioned letter that was sent to the Journal's editor in response to our recent paper by Gebauer et al. published in ESJ, entitled ''Subdental synchondrosis and anatomy of the axis in aging: a histomorphometric study on 30 autopsy cases''.
Performing cervical MRI studies on the upper cervical spine, the authors of the letter looked through the related literature and also reviewed our article focusing on the persistency of the subdental synchondrosis in the adult spine and the morphological architecture of the axis.
We first want to thank the authors that they commend our study that focuses on the morphology of the subdental synchondrosis [7] . Nevertheless, the authors argue, that the three regions of the axis analyzed in our study--namely the dens, the basis of the dens, and the corpus of the axis--might have been inaccurately characterized, so that they conclude, that we identified the basis of the dens as too low. Referring to their clinical CT and MRI studies, they suggest that the basis of the dens, which they correctly identified as the junction between the dens and the body of the axis, is located between the level of the transverse ligament and the superior articular facets of the axis (see authors' Fig. 2f ). With regard to the remnants of the subdental synchondosis, the authors clearly localize it below the level of C1-C2 articulation (see authors' Fig. 2a) , and by this they definitely confirm our observations [1, Fig. 1c] .
Unfortunately, from these findings, the authors arrive at the wrong conclusion, that the subdental synchondrosis located below the level of the C1-C2 articulation must be located at the center of the axis body (assuming that the authors use the terms ''vertebral body'' and ''corpus vertebrae'' synonymously).
Here, we have to disagree for the following reason: based on developmental biology, and thus, by generally accepted definition, the subdental synchondrosis separates the ossification centers of the odontoid process (i.e., the dens axis), which is the remnant of the body of the atlas, and the body of the axis [5, 6, 9, 10] . During further development, the subdental synchondrosis remains at the transition area between the dens and the body of the axis. There is no report in the literature describing a caudal orientated relocation of the subdental synchondrosis from the transition area into the body of the axis, as it was inadvertently speculated by the authors (see authors' Fig. 2e ).
In fact, the transition area between the dens and the body of the axis is a discrete region--the so-called basis of the dens--which clearly distinguishes from the dens and the corpus morphologically. As we have reported in several histomorphometric studies, the basis of the dens is characterized through a reduced mean trabecular bone volume (BV/TV), a decreased mean trabecular thickness (Tb.Th.) and an increased mean trabecular separation (Tb.Sp.) as compared to the adjacent regions [1-3, 7, 8, 11] . Thus, we strongly believe that the anatomical and developmental definition of the basis of the dens--as lined out in our preceding studies--is not only reasonable and reproducible but also rational, as the subdental synchondrosis that is found within the center of the basis of the dens using the nomenclature established by Anderson and D'Alonzo is by definition the junction of the odontoid process (i.e., the dens axis) and the body of the axis (i.e., the corpus of the axis), as described above. And we completely agree with the authors, that this region is located at least in part beneath the articular level of the C1-C2 facets.
In our additional Fig. 1 , localizations for Type II (a) and Type III (b) fractures are depicted according to the original work of Anderson and D'Alonzo [4] . In panels c and d, sagittal and frontal reformatted CT images of a typical ''subdental fracture'' are shown. As the fracture does not involve the cranial facets of the axis, it was classified as a Type II fracture in this specific case, even though a clear distinction to a Type III fracture is difficult, as the fracture line runs through the transition area between the fracture localizations for Type II and Type III fractures. For the latter reason, we completely agree with the authors that in many cases, the classification scheme introduced by Anderson and D'Alonzo has clear limitations.
Nevertheless, it has to be stated that, regardless of the applied classification scheme, the morphology of the axis vertebra is defined by developmental principles, which cannot be lost out of sight. And in all of our extensive studies on the structure of the axis vertebra, we, in fact, have always clearly defined and distinguished these three specific regions morphologically, namely the dens, the basis of the dens, and the corpus [1-3, 7, 8, 11] . In our additional Fig. 1 (e, f) , silver-stained block grindings of median sections of several complete axis specimens are shown. Again it becomes obvious that, the basis of the dens--bounded by the two green dotted lines--clearly differentiates from the dens and the corpus regarding its bone volume and its trabecular network. In particular, we would like to draw the reader's attention towards the transition level between the dens and the basis of the dens (upper dotted green line), where two regions, which fundamentally vary in the values for the mean trabecular thickness (Tb.Th.), adjoin. Underneath this transition level, a region of reduced bone mass and reduced trabecular thickness is located. Again, we are strongly convinced of the fact, that this morphologic characteristic of the basis of the dens contributes to the occurrence of fractures within this region--irrespective of however these fractures are finally classified.
Finally, we would like to comment on the authors' suggestion to define the ridge on the anterior surface of the axis as to a suitable marker for the inferior boundary of the basis of the dens (see authors ' Fig. 2b, c) . On median sections of total axis specimens (n = 67)--some of them are presented in Fig. 1e , f--we were not able to confirm a constant localization of this ridge (black arrow) directly at the tissue level. Thus, here again we unfortunately have to disagree with the authors and due to the irregularity of the location of what the authors call ''the ridge on the anterior surface of the axis'', we do not suggest to use this anatomical structure to define the inferior border of the dens.
Again we thank the authors for this stimulating and fruitful discussion that in fact shows that the upper cervical spine is indeed an anatomical masterpiece of nature that Here, it becomes apparent that the basis of the dens--bounded by the two green dotted lines--clearly differentiates from the dens and the corpus, regarding its bone volume and its trabecular network. In our series, the subdental synchondrosis (red arrow) was consistently located in the centre of the basis of the dens, whereas the ridge (black arrow) on the anterior surface of the axis showed no constant localization at the direct tissue level. In addition, please notice the results of the histomorphometric analysis of the trabecular microarchitecture of the dens, the basis of the dens, and the corpus of the axis [7] . Note that the basis of the dens is characterized by a decreased trabecular thickness (Tb.Th., panel e) and a low bone volume (BV/ TV, panel f) (data is specified as mean value ± SE) today warrants further clinical, radiological, morphological, and biomechanical investigation. We are extremely happy to elaborate further on this issue and we will continue the exciting discussion that has been started.
